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Agenda For Food Web Modeling Meeting for Portland Harbor (May 17, 2004)

10:00 AM - Introduction, including objectives for the meeting

10:15 AM - Presentation by Todd Bridges (USAGE, ERDC)

Introduction to Trophic Trace and FishRand models.
Steady-state versus spatially explicit models 
Input variables 
Outputs
Data needs for each model; how this affects applications
Some applications (note that the Portland Harbor eRoom’s Trophic Model folder has 

some papers on these applications).

12:00 PM - Lunch

12:45 PM - Objectives for Using a Food Web Model (see attached page for a first cut for the 
objectives)

2:30 PM - Based upon the Objectives for Portland Harbor:

(1) What are the data needs of each type of model (this includes model development as well as 
model calibration and validation)? What existing/planned data will be useful for each model 
(e.g., usefulness of current co-located sediment-biota samples and other Round 1 fish data) and 
what additional data would be needed (e.g., "freely dissolved" surface water data; benthic 
invertebrate tissue; bioacccumulation studies)?

(2) What type of food web model should be used at Portland Harbor? Should a different model 
be used at different stages (e.g. start with a steady state and move into a non-steady state)? 
Assuming that a non-steady state model requires more data and is, therefore, more costly, can we 
account for spatial and temporal variability while still relying on a steady state modeling 
approach? Wbat are the potential cost impacts of using a non-steady state versus a steady state 
model?

(3) The first of 2 technical memorandum on food web modeling will be provided to EPA on July 
28, 2004. EPA has requested that this first tech memo include the following:

“Provides details on the use of BSAFs and/or a food web model for the RI/FS. The TM will include the objectives 
for selection of either the BSAFs and/or a food web model, including the need to assess steady state versus time- 
varying conditions at the site as well as spatially varying conditions. The TM will describe the model selection 
process, including the use of historical data and data collected in Round 1 (e.g., co-located sediment and tissue 
samples) to perform initial runs of the candidate food web models. The following components of the model will be 
described: model setup, model calibration, model validation, sensitivity analysis and uncertainty analysis. The 
sensitivity and uncertainty analysis will identify parameters that have the greatest impact on the results. The results of 
this initial modeling effort, as well as the results of the sensitivity and uncertainty analyses, will be used to select the 
preferred food web model that will be further evaluated after collection of Round 2 data and to identify data gaps in
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Agenda For Food Web Modeling Meeting for Portland Harbor (May 17, 2004) 

10:00 AM - Introduction, including objectives for the meeting 

10: 15 AM - Presentation by Todd Bridges (USACE, ERDC) 

• 
• 
• 
• 
• 

Introduction to Trophic Trace and FishRand models. 
Steady-state versus spatially explicit models 
Input variables 
Outputs 
Data needs for each model; how this affects applications 
Some applications (note that the Portland Harbor eRoom's Trophic Model folder has 

some papers on these applications). 

12:00 PM - Lunch 

12:45 PM - Objectives for Using a Food Web Model (see attached page for a first cut for the 

objectives) 

2:30 PM - Based upon the Objectives for Portland Harbor: 

(1) What are the data needs of each type of model (this includes model development as well as 

model calibration and validation)? What existing/planned data will be useful for each model 

(e.g., usefulness of current co-located sediment-biota samples and other Round 1 fish data) and 

what additional data would be needed (e.g., "freely dissolved" surface water data; benthic 

invertebrate tissue; bioacccumulation studies)? 

(2) What type of food web model should be used at Portland Harbor? Should a different model 

be used at different stages (e.g. start with a steady state and move into a non-steady state)? 

Assuming that a non-steady state model requires more data and is, therefore, more costly, can we 

account for spatial and temporal variability while still relying on a steady state modeling 

approach? What are the potential cost impacts of using a non-steady state versus a steady state 

model? 

(3) The first of 2 technical memorandum on food web modeling will be provided to EPA on July 

28, 2004. EPA has requested that this first tech memo include the following: 
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"Provides details on the use ofBSAFs and/or a food web model for the RI/FS. The TM will include the objectives 

for selection of either the BSAFs and/or a food web model, including the need to assess steady state versus time

varying conditions at the site as well as spatially varying conditions. The TM will describe the model selection 

process, including the use of historical data and data collected in Round 1 (e.g., co-located sediment and tissue 

samples) to perform initial runs of the candidate food web models. The following components of the model will be 

described: model setup, model calibration, model validation, sensitivity analysis and uncertainty analysis. The 

sensitivity and uncertainty analysis will identify parameters that have the greatest impact on the results. The results of 

this initial modeling effort, as well as the results of the sensitivity and uncertainty analyses, will be used to select the 

preferred food web model that will be further evaluated after collection of Round 2 data and to identify data gaps in 
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the food web model. The level of effort needed to apply the model should be discussed, for both the modeling itself 
as well as for collecting additional site-specific data (other than Round 2 data, which will be incorporated into the 
food web model report), if needed. The TM should also give examples of other sites where the selected food web 
model has been calibrated and validated in an environment similar to the Portland Harbor site.

The second technical memo is due 90 days following completion of the Round 2 sediment and 
summer 2004 surface water sampling and analysis. EPA has requested that this memo include the 
following:

“Uses Round 2 data to supplement Round 1 data to perform additional runs of food web model identified in the food 
web model TM. If the available data were insufficient for selecting a food web model in the TM, a model will be 
selected after incorporation of the Roimd 2 data. If none of the steady-state models evaluated can be used to achieve 
the objectives outlined in the food web model TM, the need for the collection of additional data and/or the 
evaluation of non-steady state (i.e., time-varying) models that incorporate the results of hydrodynamic and fate and 
transport modeling will be discussed with EPA and its partners. Additional data needs for model calibration and 
validation (which will be separate from those data used to develop the model) will also be discussed. An approach 
and schedule for collecting additional data and food web model reports, if necessary, will be included.

EPA would like to provide more guidance to the LWG on the development of these tech memos. 
Based upon today’s discussions and conclusions, what additional guidance /request should be 
provided to the LWG for development of the first tech memo and the initial run of a food web 
model? Should EPA also ask our contractor to do some initial runs of a steady-state foodweb 
model to act as a check on that done by the LWG?
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Dana, I hope this provides grist for discussion of the trophic modeling approach. It 
strikes me on reading Larry Burkhard’s paper that the lack of discussion of uncertainty 
has led to some of his examples of unexplained residuals in the BSAF approach.

Tissue (e.g., fish) concentration is related to the sediment concentration biota sediment 
accumulation via the sediment-biota accumulation factor, as follows*:

BSAF = (Ct/£Lipid) / (Cs/fDC)

(McFarland and Clarke, 1987; this is identical to the equation in Larry Burkhard’s paper.) 
*Simplified to assume that biota (e.g., clam) and fish have a trophic transfer of 1.0

Where
• is a whole-body wet-weight basis in mg/kg
• Cg ^concentration of nonpolar organic chemical in the sediment, mg/kg (wet)
• BSAF= sediment-biota accumulation factor, mg/kg (wet); where we get this 

from, and how we validate it, is a key factor.
• fOC=total organic carbon content of the sediment expressed as a decimal fraction 

(i.e., 2% = 0.02); and
• fLipid ==organism lipid content expressed as a decimal fraction (i.e., 3% = 0.03) of 

whole-body wet weight.

This equation, which consists of ranges of values, is solved below for the corresponding 
sediment concentration. In the following, [A,B,C,D] is a fuzzy number with extremes 
and most-likely values. (Trophic Trace Manual describes this.)

• Ct = [60, 80, 100, 120] mg kg{-l} // concentration of compound in tissue of 
species: a fuzzy number, wet weight

• fLipid = [0.015,0.02,0.025] // lipid content wet weight, a fuzzy number, for 
species

• fOC= [0.01,0.025,0.04] //sediment OC, fraction organic carbon fraction in 
sediment, fuzzy, unitless but wet weight based

• BSAF= [1.5,2.5,4.5] //BSAF = derived number from elsewhere; fuzzy;

Cs = (BSAF*fOC)/(Ct*fLipid) — this is just an algebraic solution of the boxed equation 

Cs = [0.005, 0.03125, 0.0390625, 0.2] mg/kg

This result is shown graphically on next page. The “probable plateau” is actually pretty 
narrow (0.31 to 0.39 mg/kg). However the expressed range is huge, and varies over 2 
orders of magnitude. Would this sort of a result, with warts and all, be suitable to EPA 
for decision-making?
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